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ABSTRACT —  As global consumer society is rapidly overshooting ecological limits, there is a dire
need to find new ways to change consumer behaviour. Yet history knows few successful examples
of reducing consumption. However, since the 1970s, there is a long legacy of work on energy
conservation, which we use to identify three key factors that influence consumer behaviour: con-
sumer awareness, contextual factors and community. Drawing on evidence from a European re-
search project called CHANGING BEHAVIOUR, we discuss where previous efforts to change energy
behaviour have succeeded in making a difference. We highlight ways in which sociotechnical sys-
tems shaping consumption can be changed and emerging ways in which consumers can join forces
to achieve greater power and reach. This analysis has implications for attempts to build a more
sustainable consumer society, including, but not limited to, the need to reduce primary energy
consumption and greenhouse gas emissions.
INTRODUCTION AND BACKGROUND
Most research on consumer behaviour deals with how consumers choose particular products. In recent
years, sociological and historical research has also started to address the reasons behind the current lev-
els of consumption, i.e. the evolutionary dynamics of consumer society 1,2. However, there is very little
research on how to reduce consumption –  something that at least rich countries will need to do in the
future in order to stay within the carrying capacity of nature.
Social science research on energy conservation is an exceptional field, which has addressed the re-
duction of consumption since the energy crises of the 1970s. There is a long history of research on indi-
vidual and contextual factors influencing energy consumption and the uptake of energy conserving prac-
tices. This line of research has also matured long enough to become self-critical, for example by examin-
ing the dominant paradigms and their ability to address the societal drivers of increasing levels of energy
consumption3,4.
This paper draws on research on energy conservation and energy demand-side management to
identify issues that are crucial for adopting more sustainable lifestyles. We do so by first outlining key
features and findings of social and behavioural science research on energy conservation and demand-side
management. We then summarise the main lessons under three key factors derived from the literature
that influence energy conservation and energy demand.
We illustrate the relevance of these factors with examples drawn from an ongoing European re-
search project called CHANGING BEHAVIOUR 5. This project searches for successful ways to reduce en-
ergy demand among small-scale energy users (households, offices, small business, schools and munici-
palities). In this project (seewww.energychange.info) we have collected a database that consists of in-
depth analyses of 25 cases of more and less successful energy demand-side programmes and projects.
These cases were selected to represent a range of outcomes in terms of success and failure, as well as the
available diversity in terms of target groups, countries, initiators, scale, scope, technologies implemented,
behavioural change targeted and intervention methodologies used. The cases were analysed to under-
stand “ what works where”  using a six-step framework tracking the evolution of goals, design, process and
outcomes as well as the influence of context and stakeholder networks. The successfulness of the pro-
grammes was rated on two dimensions: the effectiveness and efficiency (both internal and external) of
the programme, and the number of learning indicators found in the programme. Finally, a meta-analysis
was conducted to identify core issues influencing success.Future of the Consumer Society, 28-29 May 2009, Tampere, Finland
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The full results of the analysis are presented elsewhere 6. Here, we focus on examining the cases on
three levels: individual awareness, the broader societal context, and community as an intermediate level
between individual and societal context. The concluding section considers the implications of our analy-
sis for the promotion of sustainable consumption.
DECADES OF EXPERIENCE IN ENERGY CONSERVATION
Economic and psychological approaches have been dominant. They primarily highlight factors that relate
to information processing and the various aspects that influence energy related behaviour on the individ-
ual level. Mainstream neoclassical economics assumes that energy end-users are fully rational, but most
economists today would acknowledge a concept of ‘ bounded’  rationality, which means that there are lim-
its to the amount of information we can sensibly deal with7. This is close to the view embraced by cogni-
tive psychology, which however focuses in particular on the problems in information processing. Other
streams of psychological research have a quite different view of rationality, with behaviourists examining
a very narrow but powerful form of learning through the direct consequences of our actions (without any
explicit reasoning process), and social psychologists acknowledging the role of social influences on deci-
sion-making8, 9.
Taken together, various disciplines have revealed a range of barriers to reducing our demand for
energy. They include ‘ market failures’  such as lack of information on the risks and benefits of new solu-
tions, or lack of access to capital for investments10,11,12. They also include psychological barriers like in-
formation overload, lack of direct feedback and lack of perceived ‘ agency’  and capability to make a differ-
ence8,  9,  13,14. Finally, they include social system barriers 3, 15 such as existing infrastructures and power
relations, shared conventions and historically embedded social practices.
The different disciplines suggest a range of approaches for reducing our demand for energy. Eco-
nomics focuses mainly on removing barriers to energy efficiency by correcting market failures. This in-
cludes providing information (e.g., audits, labels), securing capital for energy efficiency investments (e.g.
grants, loans, ESCOs), and supporting research, development and dissemination of energy efficient solu-
tions11, 12. Psychological research suggests a range of solutions for addressing psychological barriers 8,  9,
16,17.  T hi s  c a n  i n c l ud e  b e ha v i o ur i s t i n te r v e n ti o n s  to  c ha n g e  r o uti n e s  ( e . g .  tr i g g e r s ,  f e e d b a c k )  a n d  i m -
provements in energy-related communications, i.e., making information more relevant, vivid and per-
sonal.  Social  psychology  offers  ways  to  address  the  gap  between  attitudes  or  values  and  behaviour
t h r o u g h  e n a b l i n g  c o n d i t i o n s ,  i n c r e a s e d  s e l f - e f f i c a c y  a n d  a g e n c y ,  a n d  s u p p o r t i v e  n o r m s  a n d  c o -
operation18, 19,20. In essence, the psychological research on energy conservation stresses the need for mul-
tiple types of interventions that appropriately combine support, information, persuasion and incentives 16,
17, 21.
From a sociological perspective, our patterns of energy use are embedded in our social structure
and culture. Sociological research additionally proposes that we should view change programmes in con-
text. Systems of provision need to be transformed –  it is not sufficient to deal with individual behaviour,
but we also need to change the way energy is supplied and energy-using products are designed and dis-
tributed3. We need to address issues of timing, because energy use is largely determined by historical de-
cisions and routines –  both on the individual and the societal level3, 22. We need, further, to focus on ideas
and social movements that mobilize and align the interests of different actors15, 22. On a more ‘ grassroots’
level, a sociological approach suggests focusing on group rather than individual change processes 20,23
drawing on local practices rather than merely expert knowledge 4, and involving users and groups in de-
sign and allowing them flexibility in implementing the changes24, 25, 26, 27.
FACTORS INFLUENCING ENERGY USE AND ENERGY CONSERVATION
In the following, we explore the practical significance of factors influencing energy use and energy con-
servation, drawing on case studies from the CHANGING BEHAVIOUR project. We have grouped these
factors under three headings: consumer awareness, the broader societal context, and lastly we propose
communities as an intermediate level of influence between the individual and society.Future of the Consumer Society, 28-29 May 2009, Tampere, Finland
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Consumer awareness
Most of the attention for decades has been focused on increasing consumers’  awareness of their energy
consumption and providing information about the benefits and means for energy conservation. Some of
this work has been quite successful, but some has been quite disappointing. For example, there is a long
history of mass media information campaigns to promote energy conservation, and the general conclu-
sion from these is that campaigns rarely have a large impact on consumer behaviour.
In this context, it is important to differentiate between habitual energy behaviour (such as turning
off lights) and one-off behaviour (such as investing in energy efficient appliances or renovations). It is
easier  to  make  an  impact on  high-involvement  decisions  such  as  one-off  investments 9.  Additionally,
communicators need to be clear about end-user motivations to conserve energy (which can be quite di-
verse), and they also need to frame their messages in ways that are relevant for the energy users13. Impor-
tant lessons from decades of increasing end-users’  awareness of energy use include the following:13, 16, 28
There is a need to make energy use and energy conservation more visible –  the intangibility of en-
ergy use makes it difficult to relate energy to everyday activities.
Messages need to be framed in a language that is familiar and relates to the everyday domestic dis-
course surrounding energy use.
Relevance can be achieved by personalizing and tailoring the message, delivering it at the right
time, and by targeting individual needs and circumstances.
Positive experiences have been gained in particular from personalized information, advice and en-
ergy audits. Informative energy bills and metering feedback are examples of information measures that
help to make energy consumption more visible 29, 30. These are ways of communicating about energy use
that address energy users’  concerns and are salient to them.
Our set of case studies includes some successful examples of raising energy end-users’  awareness
that have led to reduced energy consumption. One is the on-site energy advice provided by the Consumer
Association of North-Rhine Westfalia in the German Ruhr area in the SANIT programme31. Here, inter-
ested households are offered a home energy audit and consultancy by trained architects or engineers.
One important skill of a consultant is to explain difficult issues in an easy way. The consultants are con-
stantly trained in communication skills and technological innovations, and they exchange experiences
among themselves. The fact that the consultants are working on site and view the object personally en-
ables them to give detailed advice and creates customer confidence. Another factor that creates confi-
dence is the fact that the consumer association is independent of commercial interests. In the first three
years, a total of 3070 advice visits were offered, contributing to 55.3 M€  investments in energy efficiency
and energy savings of 75 000 MWh per year.
In order to make an impact, communication needs to be continual. Moreover, salience is enhanced
by using peer-to-peer communications, i.e., horizontal rather than top-down communications. Among
o ur case studies, the Fin nish Energy Expert pr ogramme is an example of a co mm unica tion netw or k
building on ‘ lay experts’  working on a voluntary basis in their own apartment building32. The programme
was developed by the housing association VVO and the Finnish energy agency, Motiva, and it has been
ongoing since 1995. Altogether Motiva and the expert trainers’  network have trained over 3 000 Energy
Experts. The Energy Experts’  advice also obviously has an impact on resident behaviour, as electricity
consumption is about 10% lower and water consumption is about 20% lower than average in buildings
with active Energy Experts.
Yet communication alone is not always enough, because decisions about energy use are often com-
plex and influenced by multiple parties. Our case studies show that some residential energy audits, for
example, have failed to result in the implementation of energy saving measures due to complex decision-
making processes in housing associations 33. And the Energy Expert programme mentioned above would
be much more effective if there were more co-operation between the Energy Experts and the facility own-
ers and management32. This observation leads us to the next topic: can consumers save energy alone?Future of the Consumer Society, 28-29 May 2009, Tampere, Finland
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The broader societal context
Measures to reduce energy demand by raising energy users’  awareness build on the notion of individual
responsibility and agency. As we saw previously, a more sociological approach would see energy use pat-
terns as embedded in social (and sociotechnical) structures. Today’ s energy infrastructures are not de-
signed to support an energy-conserving lifestyle. Our current habits and conventions of energy consump-
tion were formed in an age of cheap, abundant and unproblematic fossil fuel supply. And while we have
policies to promote energy conservation, society often sends ‘ mixed messages’  by also promoting con-
sumerist lifestyles15, especially in countries that are aiming to ‘ catch up with’  with Western European and
North American levels of material well-being. Additionally, when targeting the end-users energy, we usu-
ally only focus on one side of the energy equation. We can also ask, whether it is the consumers who use
energy, or the appliances and buildings. Designers, however, design what they expect consumers to want.
This brings us to a notion of co-construction of technology and users34, or to use a more conventional so-
ciological language, the structuration of social action35.
The interaction between demand and supply has been targeted by energy conservation policy un-
der the heading of ‘ market transformation’ . Market transformation is a strategy that promotes the manu-
facture and purchase of energy-efficient products and services. As market transformation broadens the
focus from the demand-side to the market, a wide variety of actors that participate in the market come
into view, from producers and distributors, to vendors, regulators and providers of secondary market
services36.
An inability to shape infrastructures and supply were found to be common barriers to success in
our cases 32,  37. Yet even relatively small players, when well-networked, were able to take steps toward
‘ market transformation’ .
For example, the EcoTopTen (ETT) initiative ( www.ecotopten.de) is an innovation and communi-
c a ti o n  s y s te m  f o r  s us ta i n a b l e  p r o d uc ts  a n d  s us ta i n a b l e  c o n s u m p ti o n  s ta r te d  b y  the  O e k o - I n s ti t u t i n
Germany38. The ETT initiative provides market surveys and lists of ETT recommended products in ten
product fields. The criteria for each product group are related to environment, quality and costs. ETT
aims to go beyond existing labels and consumer information schemes by integrating environmental and
quality aspects as well as annual life cycle costs. Furthermore, it promotes sustainable innovation, as
g o a l s  a r e  c o m m u n i c a te d  t o  m a n uf a c t ur e r s  s h o w i n g  w hi c h a d v a n c e d  c r i te r i a  r e l a ti n g  t o  e n v i r o n m e n t,
quality and costs should be met by products in a few years.
Another example among our case studies is the Latvian implementation of the European ENERLIn
project in the municipality of Jelgava39. The aim of this project is to promote the uptake of compact fluo-
rescent lights (CFLs) by engaging a large number of key actors, especially lighting manufacturers, indi-
vidual consumers, lamp and light retailers, policy makers and politicians. One of the important issues
addressed by this project is the perceptions of CFL quality by developing a quality charter for CFL. CFLs
were promoted to consumers in retail outlets, but also other aspects of the social environment were em-
phasised. For example, competitions between schools and information days for pupils and their teachers
were organized and parents were involved in the activities. With the co-operation of manufacturers, re-
tailers, schools and the municipality, both the supply and demand for CFLs was increased significantly,
leading to increased energy efficiency in lighting.
The market, as illustrated by previous examples, however, is only one part of the social structure,
albeit an important one today. And even though successful efforts at market transformation have been
made, setting society on a sustainable path needs to address broader issues. As climate change has today
become the primary rationale for saving energy, we cannot rely merely on the private financial motives to
save sufficient amounts of energy. A broader transformation of societal goals is needed. In the following,
we examine the notion of ‘ community’  as an intermediate level between individuals and the social struc-
ture that serves as a way for individuals to change the structures that surround them.Future of the Consumer Society, 28-29 May 2009, Tampere, Finland
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Community as an intermediate level
As part of the social context, community relations influence energy conservation in a number of
ways that extend beyond the kinds of products offered in the market. Firstly, much of our behaviour is
socially learned from other people, and shaped by socially shared conventions. Secondly, if we are asked
to save energy for the sake of the environment, we are asked to make a personal sacrifice for a common
good. Yet individual decisions to save energy in order to conserve common natural resources are framed
by a social dilemma: individual efforts are useless unless others participate. Moreover, energy-related
behaviour is shaped by socially shared conventions and sociotechnical infrastructures that are largely
beyond individual control. Finally, these problems, together with the invisibility of the consequences of
our action, lead to a sense of helplessness and disempowerment that is a major obstacle to low-energy
lifestyles.
In terms of the supporting role of communities, one of the most successful examples in our data-
base is the case of Samsø island 40, which became a renewable energy island in less than 10 years, largely
due to the support of the community the organizers managed to mobilize. As a result of an initiative by an
engineer and the mayor’ s office, the island of Samsø won the contest to be “ Denmark’ s Renewable Energy
Island”  in 1997. This meant that Samsø was expected to convert all its energy supply to 100% renewable
energy within 10 years, which they managed to achieve in 8 years. At first, the islanders (about 4100 peo-
ple) were not very responsive to the idea, but as the organizers persevered and managed to win over the
most important opinion leaders in the community, so then slowly everyone became enthusiastic and con-
tributed to success. Although the conversion to renewable and local energy sources was achieved, it must
be noted that the project had important objectives in terms of energy consumption reduction, too, which
were not reached.
Another interesting initiative is the case of Carbonarium in Hungary 41. Carbonarium is a not-for-
profit association that was founded in 2005 with the overall aim of decreasing its members’  CO2 emis-
sions. The goal of the association is to create a voluntary community of its members who believe that it is
their responsibility and task to reduce the CO2 content of the atmosphere. Members thus undertake to
use a certain part of their material and other resources to reduce their emissions and/or mitigate im-
pacts. Members also agree to record their monthly energy consumption, send it to the administrator of
the programme, and pay membership fee based on their calculated CO 2 emissions. Carbonarium pre-
pares statistics on its members’ s consumption and emission data and publishes some of the statistics on
its website, accessible to the general public. The initiative was successful in creating a community and
through it providing support for people working towards reducing their consumption. At the same time,
however, it has to be recognized that Carbonarium has not managed to grow much beyond its initial
membership for several reasons, one of them being the largely unsupportive context. In other countries,
for example in the UK, similar initiatives appear to be more successful.
The UK offered still another example, which was analysed in the Changing Behaviour database.
Manchester is my Planet (MIMP) 42 is a city-regional partnership programme aimed at transforming the
level of actio n on climate c hange by l ocal authori ties, universities, b usinesses and citizens. The pro -
gramme includes a climate change behavioural change work stream spearheaded by a Climate Change
Pledge Campaign encouraging citizens across Greater Manchester to reduce their CO 2 emissions by 20%
by 2010.  The pledge campaign was identified as a ‘ quick win’  to change attitudes and ultimately behav-
iour as well as build receptivity and support in the community for the changes needed to move towards a
low-carbon economy. By encouraging citizens to make their own pledge and thus feel part of a wider
‘ movement’  of personal, social and organizational change, the organizers managed to create a supportive
community.  The campaign was very successful as it resulted in more than 10,000 pledges. To build on
the momentum thus created, the project was carried on in various ways, e.g. the pledgees were provided
information as to how they could put their pledge in practice.
The above described cases illustrate that communities can help to solve the problems of agency
and structure –  at least partially –  by functioning as an intermediate level between the macro-contextFuture of the Consumer Society, 28-29 May 2009, Tampere, Finland
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and the micro actors. As an intermediate level, communities also have better chances to shape infrastruc-
tures: even if they are small, they are still more powerful than individuals. Samsø is a good example of
this and it represents just one of a large number of ‘ sustainable energy communities’  –  municipalities and
cities –  that are emerging today. Communities provide agency that allows individuals to change the con-
text in which they operate.
IMPLICATIONS FOR PROMOTING SUSTAINABLE CONSUMPTION
Sustainable consumption has become a topical catchword that can refer to many things. Widely known
definitions of sustainable consumption and production emphasise resource efficiency, the ‘ delinking’  or
‘ decoupling’  of economic development from environmental degradation, as well as the provision of qual-
ity of life for current and future generations.43 From a global perspective, there is an urgent need to re-
duce the throughput of energy and natural resources –  and resultant impacts such as climate change –  in
order to maintain a livable planet.
Attempts to shape the future consumer society into a less-consuming one can benefit from the ex-
perience –  both positive and negative –  gained during more than three decades of promoting energy con-
servation and reducing energy demand. One of the important lessons is how to successfully target ‘ ordi-
nary’ 44 and ‘ invisible’  consumption. Energy use in the household and energy use in transport are two of
t h e  l a r g e s t  c o n t r i b u t o r s  t o  t h e  e n v i r o n m e n t a l  i m p a c t s  o f  c o n s u m p t i o n .  T h e  t h i r d  l a r g e s t  c a t e g o r y  i s
food.45 All these consumption categories share many similar features. They are ‘ ordinary’  daily activities,
which we perform without much attention or reflection. Feedback and personalized communications,
which show how muchyou (or you and your friends) are consuming, can be an effective way to make
these invisible consequences visible for ordinary people.
Our framework has shown that in addition to consumers’  awareness, we also need to work on their
physical environment and on the social and community aspects of sustainable consumption in order to
have a significant impact on consumption patterns. This is a lesson that it has taken the ‘ energy conserva-
tion’  community a long time to learn.
In the broader context of sustainable consumption, the SCORE Network has built on a framework
that addresses many of the broader structural issues. In this context, Tukker et al. 45 argue that the bur-
den for change should not be placed solely on ‘ green’  consumers and businesses, but that mutual rein-
forcement should be supported in a ‘ triangle of change’ , consisting of (1) business, which is good at im-
proving the efficiency of products, and can be stimulated to do so via voluntary action, standards or regu-
lations setting minimum standards, but has limited interest in changing consumption patterns or con-
sumption levels, (2) consumers, who can make sustainable choices when stimulated by informative in-
struments and campaigns, but are to a large extent locked-in to existing patterns by infrastructures, so-
cial norms and habits and (3) governments, which must stimulate sustainable products and the availabil-
ity of sustainable choice for consumers, but should also encourage debate and action in how to use mar-
kets to realise equitable and sustainable development.
Our analysis, supported also by research conducted elsewhere 46, 47, 48, 49, however, shows that mar-
kets and nation-states are not the only social environment for consumption –  in fact, we might argue that
it may be counterproductive for the goals of sustainable consumption to conceptualise individuals merely
as cons umers. Our appr oac h to examining energy an d resource users in the con text o f co mm uni ties
(which may be local, or interest-based, or workplace communities) can empower people to become envi-
ronmental citizens and take action and change their own social environment. Communities can also be
crucial for overcoming social dilemmas by showing that others, too, are taking action. Moreover, as con-
ventions are socially shaped, they can also be re-shaped be communities of mutually interacting people50,
51.
If the mass media can be seen as one driving force behind the nation-state, social media can be
seen as one driving force behind the community. In the same way as the press and the TV broadcasting
companies made the nation-state viable, blogs, Facebook, Twitter, MySpace, etc. make it possible for
consumers with shared interests to join forces and become collective actors on the markets.Future of the Consumer Society, 28-29 May 2009, Tampere, Finland
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Communities are not, however, a panacea for sustainable consumption. They help to overcome
certain problems, but not all of them. For example, the experience with energy conservation shows that
the invisibility of the impacts of our consumption patterns is a severe obstacle to changing them. The ex-
perience also shows that people need appropriate and personalized feedback on both their own and oth-
ers’  conservation achievements. All in all, proponents of sustainable consumption need to combine a
good understanding of economic, psychological, micro-sociological and macro-sociological factors influ-
encing consumption. Here, evidence and ideas can be drawn for decades of experience in reducing energy
demand.
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